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(71) We, ALUMINUM COMPANY 
OF AMERICA a Corporation organised 
and existing under the laws of the State of 
Pennsylvania, United States of America, of 
Alcoa Bui.ldiQg, Pittsburgh, State of 
Pennsylvania, United States of America, do 
hereby declare the invention, for which we 
pray that a patent may be granted to us, and 
the method by which it is to be performed, 
to be particularly \descri6'e : cf Vin arid- by the 
following statement:—,' ' .. 

The present Jnve.tijiQawfetatcs. to metal- 
oigmented, ' r plk^'i^>J>^^err . and more 
particularly to a mefhbd'Tor producing such 
powder. V * 

Conventional metal-pigraented plastics 
powder coatings, produced by melting 
appropriate powder into a film have often 
been characterized by a non-uniform gray- 
metallic: appearance, . having -lower gloss 
and total reflectance than might be desired. 
This is in contrast to the uniform brighter 
metallic effect obtainable -with coatings 
produced by use • of\ metal-pigmented, 

organic solvent sbhjtjo'ns of plastics 

It would be desirable to be able to obtain 
with metal-pigmented plastics powder 
coatings, an improved,' urfiform, bright 
metallic appeariinfce. It would also be 
desirable to be able, to obtain an improved*^ 
brightness and specularity approaching, for 
example, the mirror-like .qualities of, chrome- - 
plate. In addition, it Would be highly, 
desirable to reduce the hazards; e.g., 
explosions, to safety associated with 
particle separation and electrical discharge 

during electrostatic spraying. 

Thus, the present invention concerns a 
metal-pigmented-, ..plasties powder: pfp.duct. 
giving, when • melted.* /info • - a . continuous 
film to form a coating on . surface* a 
coating of improved gloss; .total Teflectdnpev 
and metallic appearance. The inventidti is 
also concerned with a metal-pigmented, 



plastics powder product providing 
improved orientation of the metal 
pigment parallel, to and near or at, the 
surface , of the coating, as- well, as an 
improved uniformity in the distribution of 
metal pigment throughout^ the powder- 
product and throughout coatings obtained 
upon melting the plastics powder product 
into a continuous film coating. 

The present invention is also concerned 
with providing a metal-pigfnented, plastics 
powder product having; .^n improved 
resistance to sparking when, applied by 
electrostatic* spraying onto arstirface to be 

cbafecl. * ' . . ■; . 

AdditiQnally," it ig.a concetti Sf the. present * 
invention to provide a metal pigmented, 
plastics powder product- exhibiting, in a 
coating produced from it by. melting, 
improved :g}pss,- -total-fefiectanGe^e^iUG- - 
-appearanceMniformity in. the distribution of 
metal pigment throughout the coating. 

The present invention further concerns 
making it possible safely to obtain 
polychromatic -coatings through, the 
technique of applying and then melting a 
plastics powder product into a continuous 
film on a metal surface. 

According to the present invention there 
is r- provided : : a, : rpowder rf>r oduct : rconsisting; 
-essentially of aplastics partrcl.pS.and muf ually : - 
separated, irrietal flake particles attached to 
the surfaces :of the plastics particles. : : 

1 The ihverition 3*150 provfdes: * 

.1) A, powder product* consisting 
' essentially of piastre's particles : and - Aietal 
flake, particles which are mutually, separated 
and "are . attached tQ .t ho. surfaces of . the 
plastics .particles, : and^oapable- of- being ■ 
melted to* yield in a continuous-film an 85° 
gloss bf^atJeast 80% v .a: 60? gip&s>ofrat-ieast = - 
100%r :a . total: reflectance of at::least 50%; .. 
and ^..45° ^loss.:of .at Jeast_ 55% (halfrscale - 
reading);— ; - . . 
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2) A powder product consisting 
essentially of plastics particles and metal 
rlake particles which are mutually 
separated and are attached to the surfaces 
5 of the plastics particles, and capable of 
being melted to yield in a continuous film 
20°, 60°, and 45° (half-scale reading) 
glosses of at least 100% and a total 
reflectance of at least 50° o . 
10 As used herein, the terms "20° gloss" 
"60° g!oss*\ and "85° gloss" are values 
conventionally measured in the art, and the 
procedure for obtaining those values is 
described in ASTM Specification 
15 D523 — 53T. The "45° gloss" is as 
measured on a Photovolt Corporation 
Model 610 instrument using a 45° gloss 
head, i.e., 660-M head for metallic surfaces. 
Because of metallic reflectance, the scale 
20 reading for most metal-pigmented coatings 
exceeds 100° ( , which is scale maximum 
when measuring 45° gloss. Therefore, 
during standardization the instrument was 
adjusted to read exactly one-half of the 
25 designated value of the standard, allowing 
sample readings to be within scale 
limitations and exactly one-half of their 
■ true value. Gloss and gloss measurements 
are described in Chapter 1.2 of the Paint 
30 Testing Manual, 13th Edition, 1972, ASTM 
Special Technical Publication 500. Total 
reflectance is measured on d. E. Taylor- 
Baumgartner Total Reflectometer, 
("Taylor" is a Registered Trade Mark)- ■• 
35 It is behved that the non-uniformity in: 
appearance and reduced metallic. effect of 
conventional metal-pigmented plastics 
powder coatings have been ..the ^result, .of, 
improper orientation of the metal flake in 
40 the film and non-unifown distribution:- of 
ipetal flakes and other pigments ^throughout 
the coating. It is also believed that particle 
segregation due to both the-density -and 
electrical conductivity differences -between 
45 -metal flake particles and .plasties ; particles 
contribute to the non-uniform distribution 
of these particles in conventional metal- 
pigmented plastic powder coatings.: This 
pa r ticle se S r egation not only creates a jion- 
50 uniform appearance in the applied coating, 
but also, coupled with the presence « of - 
individual, discrete particles of aluminium, * 
causes a tendency for the T po.wdeV : to 
produce electrical discrjargfes, i.e., 
55 sparking, during the .electrostatic, spraying 
of the' powder onto a grounded surface to 
be coated. .f 

The product of the inventidti-rriay:Jfcie. 
made by a process in which.; fla'k-e^shap<;d = 
60 metal particles and plastic particles are 
charged into a brush po!isherand-th6redry 
polished into a metal-pigmented- plastics 
powder -product:-'. During iHe> ^olisjiing 
operation, the plastics and metal particles 
65 are de-agglomerated, polished,. arid .mixed.. 



In the resulting product, the metal flakes 
tend to adhere to and become embedded 
on the surface of the plastics particles, 
maintaining a non-segregating' 
homogeneous blend of metal particles and 
plastics particles and allowing an increased 
number of metal Hake particles to orient 
themselves parallel, and at or near, to the 
surface of a coating formed from the 
product by melting and curing on, for 7< 
example, a steel substrate 



,^i^^ pIl u at !°- n No - ,0429 /77 (Serial No. 
1485389) which is a divisional of the present 
application there is claimed and described a 
process for producing a polished metal; 8C 
plastics powder product, comprising brush " 
polishing metal Hake particles and plastics 
particles together. 

Brush polishers have been known for a 
number of years and are characterized by a 85 
cylindrical drum or the like in which 
revolve polishing brushes. See, for example, 
United States.Patent.No. L,93G,683:of ErCvin 
Kramer issued October 17, 1933, for a 

' "^P'ishing Machine for Colored 90 
Pulverulent Bronze". 

Aluminum flake powder is an example of 
Hake-shaped metal particles which can be 
used in the : product of the present 
invention. : : Appropriate aluminum flake 95 
powder cam be produced according to 
known techniques by steel-ball milling 
"afcimintim powder particles. This forms the ; 
particles into flake shapes. See for example, 
' United States Patent No. 1,569,484 of E. J. 100 
Hall, .issued January 12, 1926, for a 

Process .and: .Method of Disintegrating - 
Metals in a Ball Mill or the Like". — - 
"■■■n Ahiminum: flake powder useable in* the; 
product .of the preserit invention: may : or 105 
may dot have t>een- previously polished. 
• J ' Besides*: aluminum,, other exemplary 
metals which can be employed according to 
the present invention in flake form are gold 
bronze (copper-zinc alloys) and zinc. NO 

In the field of flake metal particles, a 
distinction is drawn between "leafing" 
particles and. ."aoaleafing" ..particles.^ In 
general, leafing. particles. are characterized - 
• ! by the pre$'ence-of-a coating oh *h*e particles 115 
whiph causes the particles not to be wet by the 
liquid matrix in which they are placed. ' 
Examples of such coatings afe stearic acid 1 
w and the -lubricants .disclosed in United ' 
States Patent No. 1,920,234, issued- August- 120 

•UJu 33, t0 Furmen c - Arttttfr-forwa — 
-Method, of. Pmducing Aluminum. Bxoitze 

Ponder and Lubrieants Therefor". Leafing- 

type aluminum particles, .Avhea .applied in 

the present invention fb-r ma-klng 125 
alummiim-Golored coatings, tends-. to -give • • : 

.improvements in aluminurprcolored 
coatings have been found, when practicing 
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the present invention even for the case of 
non-leafing metal flake particles. 

Another type of metal particles which 
can be charged to a brush polisher in the 

5 process for making the product of the 
invention is vacuum deposited, very thin, 
metal flakes such as those disclosed in 
United States Patent No. 2,839,378, issued 
June 17, 1958, to Walter C. McAddorn, 

10 et al, for a "Method of Making Metal 
Flakes". 

Yet another type of metal flake particle 
which can be brush polished with plastics 
particles in the process for making the 

15 product of the invention is characterized by 
having most of the weight of the particles in 
its particle size distribution within a 
narrow size range and by having particle 
size distribution modes from 7 to 15 

20 microns as measured by a Coulter Counter. 
In general, a wide range of plastics 
particles are applicable according to the 
present invention. The plastics particles 
must, however, exhibit the ability to melt 

25 under the influence of increased 
temperature and coalesce to form a 
continuous film on the surface of an object 
to which the powder product of the 
invention has been applied. Both 

30 thermoplastic and thermosetting polymer 
based plastics particles are applicable. In 
the case of thermoplastic particles, the 
temperature is raised to cause melting and 
coalescence. Then, with decreasing 

35 temperature, the resulting film hardens in 
place. In the case of thermosetting plastics 
particles, these typically will undergo 
melting, followed by coalesence of the 
plastics material into a continuous film. 

40 With continued residence at elevated 
temperature, the thermosetting polymer 
molecules will crosslink so that the film 
cures into a hard, permanent coating. No 
appreciable cross-linking must occur in the 

45 thermosetting plastics particles during the 
brush polishing. For example, in a brush 
polisher operating at up to 100°F., the 
minimum cross-linking temperature must 
be above 100°F. 

50 The plastics particles to be charged to a 
brush polisher for making the product of 
the present invention may contain other 
substances besides the polymer molecules 
of a resin. For example, they may contain, 

55 within their bodies, metal particles, hiding 
pigment such as Ti0 2 , organic or inorganic 
color-pigments such as phthalocyanine or 
iron oxide, flow control agents such as 
Modaflow, a product of the Monsanto 

60 Company, St. Louis, Missouri, filler or 
extender pigments, or plasticizers. 
Exemplary polymer molecules are epoxy 
resin, acrylics, mixed esters such as 
cellulose acetate butyrate and poly 

65 terephthalate (e.g. PCDT). The term 



"PCDT" refers to poly(cyclohexylene 
dimethylene terephthalate/isophthalate). 

Plastics particles containing metal 
particles within their bodies may be made 
by the so-called hot melt techniques. It is a 70 
possible economic advantage, however, 
that the bodies of the plastics particles may 
be free of metal particles. 

Powder products of the invention 
suitable for being melted into continuous 75 
film, polychromatic, powder coatings can 
be produced by employing as the plastics 
particles those containing organic or 
inorganic color pigments such as 
phthalocyanine or iron oxide. Another _ 80 
technique is to use, for example, clear or 
white-pigmented plastics particles; 
following brush polishing, the resulting 
powder product is mixed with color- 
pigmented plastics particles produced by any 85 
suitable conventional process and lacking 
the adherent metal flake particles. 

The relative amounts of metal flake 
particles and plastics particles to be 
charged to the brush polisher is determined 90 
by a number of factors. For example, too 
small a quantity of metal particles will lead 
to a condition wherein an unsatisfactory 
percentage of the coating actually contains 
metallic, reflective matter, thus giving rise 95 
to a nonuniform effect. The weight of metal 
flake particles actually needed in any 
instance to provide a desired amount of 
metallic matter in a coating will depend on 
the specific surface area of the particular 100 
metal flake particles being used as 
measured in meters 2 per gram or, 
alternatively in the case of leafing particles, 
on the covering area as measured in square 
centimeters per gram. In general, 105 
increasing the amount of metal flake 
particles relative to the plastics particles 
will make the coating brighter and more 
metallic. There comes a point, however, at 
which further addition of metal flake 1 10 
particles gives no added benefit, since one 
observes only those metal flake particles 
highest in the surface. An upper limit on the 
relative amount of metal present is also 
dictated by the danger of sparking during 115 
electrostatic deposition of a coating. In 
general, the metal content is less than 30 
weight-% as based on the total weight of the 
metal particle plastics particle mixture. 

In charging a brush polisher with metal 120 
flake particles and plastics particles, it has 
been found that an optimum charge weight 
usually exists for any given polisher. For 
example, if too much material is charged to 
the brush polisher, the polishing effect can 125 
become inadequate and erratic, similar to 
that attained in dry blending. It is believed 
that high quality product can be maintained 
down to infinitesimally low charge weight, 
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such practice, however, in general not 
being recommended for economic reasons. 

Particularly in the case of thermosetting 
resins, it is important for production of the 
5 product of the present invention that 
the temperature brush in the polisher 
be maintained below the range at 
which melting and cross linking 
occurs. It may become necessary to provide 

10 cooling of the brush polisher, for example, 
by directing air against the external surface 
of its drum. Jacketing of the drum of a 
brush polisher is an alternative method in 
which water cooling may be used. 

15 As a general rule, increased time of 
treatment of the combined metal-flake 
plastics-particle charge in a brush polisher 
has been found to increase the gloss and 
metallic appearance of a coating made by 

20 melting the resulting metal-pigmented 
plastics powder product into a continuous 
film. 

Observation of the metal-pigmented 
plastics particle product of the present 
25 invention microscopically shows that the 
metal flake particles are essentially 
mutually separated, i.e., de-agglomerated 
and attached to the surfaces of the plastics 
particles. 

30 It is believed that this attachment of 
mutually separated, metal flake particles to 
the plastics particles is of significance in 
obtaining the advantages of the present 
invention, for, instance the improved 

35 metallic appearance and greater gloss and 
reflectance in the case of aluminum- 
colored coatings and for instance the 
improved metallic appearance obtainable in 
polychromatic coatings. 

40 The fact that the metal flake particles are 
held on the plastics particle surfaces, as 
contrasted with the submerged situation 
of the metal flake particles within plastics 
particle bodies in metal-pigmented, powder 

45 products made by hot melt techniques, 
means that more metal flake particles end 
up parallel and at or near, to the surface of 
a continuous film coating formed by 
melting the metal-pigmiented, plastics 

50 particle product of the invention. That 
increased time of brush polishing increases 
gloss and metallic appearance could be 
explained by the greater resultant de- 
agglomeration and spreading of the metal 

55 flake particles over the plastics particle 

' 'surfaces. This attachment of the metal 
particles to. the plastics particles restricts 
segregation of particles due to both density 
and electrical conductivity differences 

60 between the metal flake particles 
and plastics particles. Segregation could 
otherwise occur during handling and 
electrostatic, flocking, fluidized-bed, or the 
like, application to a substrate. The lack of 

65 segregation appears to contribute to the 



more uniform appearance as compared to 
conventional metal-pigmented plastics 
powders. Adherence of the aluminum 
flakes to the plastics particles is believed to 
lower explosion hazards during 70 
electrostatic spraying by reducing the 
tendency for the powder to produce 
electrical discharges, i.e., sparking. 

In the accompanying drawing: 

Figure I is a schematic flow diagram of 75 
the process which may be used to produce 
the product of the present invention; 

Figure 2 is a photomicrograph of a sec- 
tion through a steel object provided with a 
coating according to the present invention;. 80 

Figure 3 is a photomicrograph as in 
Figure 2 of a coating produced using a prior 
metal-pigmented plastics particle coating; 

Figure 4 is a photomicrograph of an 
exemplary particle product of the present 85 
invention, magnification being 
characterized by the distancexequaling 
2x 10~ 3 inches; 

Figure 5 is a scanning electron 
photomicrograph of a single plastics 90 
particle of the product of Figure 4, 
magnification being characterized by the 
distance y equaling 5x10"* inches; 

Figure 6 is a scanning electron 
photomicrograph of the product shown in 95 
Figure 4, magnification being characterized 
by the distance z equaling 2xI0~ 3 inches. 

Referring firstly to Figure I the process 
which may be used to make the product of 
the invention is illustrated in schematic 100 
form. Plastics particles and metal flake 
particles are charged from their respective " 
hoppers 10 and 11 into brush polisher 12 
through port 18. The brush polisher i^of a 
design to include a cylindrical drum 13 and 105 
six brushes 14a through 14f mounted 
integrally to shaft 15. The brushes, which 
are made typically of hog bristle, bear 
against the inner surface of the drum. Shaft 
15 is rotated by a motor (not shown) so that 1 10 
the brushes continually move relative 
to the inner surface of drum 13. A given 
charge of plastics particles and metal flake 
particles are brush polished for a desired 
length of time and then emptied through 115 
port 19 onto a screen 16, with the material 
passing through the screen being brought 
directly to a packaging area 17. The screen 
functions to remove from the discharge any 
loose bristles or oversized agglomerates. In 120 
addition to screens, or in place thereof, 
other particle classification devices, such as 
centrifuges, or cyclones can be employed. 
Because most of the aluminum particles are 
adhered to or embeded in plastic particles, 125 
particle segregation during these types of 
classification is not the serious problem 
with the product of this invention as it 
would be with many conventionally 
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produced metal-pigmented plastic powder 
caotings. 

According to one embodiment of the 
process which may be used to make the 

5 product of the invention, flake aluminum 
powder characterized by a surface area of 
0.5 to 17 square meters per gram is charged 
to a brush polisher together with 
thermosetting epoxy resin based plastics 

10 particles of 1.15 to 1.98 specific gravity, 
average 0.8 grams per milliliter bulk 
density, particle size distribution 
characterized by 85 weight percent from 30 
to 50 microns, 185 to 205° F. melting point, 

15 time to gel approximately 100 to 120 
seconds at 360°R, and volatiles less than 
one weight per cent at full bake (including 
moisture that may be on powder). The 
amount of aluminum powder is from 0.75 to 

20 3 parts by weight per 100 parts by weight of 
plastics particles. More preferably, the 
amount of aluminum is 1.37 parts by weight 
per 100 parts by weight of plastics particles. 
Further illustrative of the.- present 

25 invention are thefollowing Examples: 

* ; ^^^mM^^^<^. • 

Into a mechanic aI~btMder|^ 
176 pounds of thermoSettuig. •eppxyV^eiisin 
based plastics partjclesrT&4 example: Fiintflex 

30 Powder Coating No. 53 l4^0pU which is a 
white plastics materfcat cK)o^iniF^ :: titanium 
dioxide and availableSTconr- the DuPont 
Company /of WilnVington, "Delaware,, and 
two pounds 'six Ounces of ftake-particled- 

35 aluminum powder, for example, "Alcoa" 
("Alcoa" is a Registered Trade Mark) 
Extra Fine Cining -Powder No.; 422, which is 
a polished aluminium pey^eravaU^ 
the Aluminum 1 Compaq^^^^jrlerica, 
k 40 P i t ts hii rg h J ;r Pen ilaylvajfl t a . P i Properties 
characterizing ;the..FHatfipx thermosetting 
epoxy resin, based powcier utilized in: this 
example are as follows: A specific gravity of 
1.53 to: 1.78, average ft 8 grams per milliliter 

,45; ..bulk / density,- particle" size distribution 
'dharacterized by 55. weight percent from 30 
to 50 microns, L85 to 205:° F. melting point, 
time to gel. lQp to 12G seconds at 360°F., 
and volatiles less than one weight per cent 

50 at full bake (including ropisture that may be 
on powder). Properties characterizing the 
"Alcoa". Aluminum Extra Fine -Lining 
Powder No. 422 are as follows:. A ^nominal: 
: total .SLur-fee^ra»ft-»j[).P;I6: square^meters ; per 

55 -gram; a particle -siz-e distr^but ion = 
characterized by 100% passihg. through a 
325-mesh Tyler- screen and an = average 
leafing value of .75% as- determined- with 
a one-gram sUmple-a^ordipgttG:i(LS.T^.M r . 

60 Specification — : :D 4*S 0 t£9 "f CJ ,A c £4 C b Qji 
dioxide flue gas was provided.-.as :the 
atmosphere in the blender to guard against > 
the danger of" explosiohT the temperature lit 
the blender was -maintained at; 8Q°F- : ;The.. 



blended mixture was fed in a quantity of 65 
80 pounds into a brush polisher containing 
the inert atmosphere provided for in the 
blender and having a cylinder inner 
diameter of 30 inches and a cylinder length 
of 36 inches, the length extending in the 70 
horizontal. Rotational speed of the brush 
polisher was 55 rpm. There were six brushes 
each of which extended the length of the 
drum and had a width, as measured in the 
direction of the circumference of the drum, 75 
equaling 2-1/4 inches. Bristle length 
was one inch. Brush polishing was 
carried out for 12 hours during 
which time the temperature was 
maintained between 90 and I00°F. The -80 
resulting product is shown in Figures 4, 5 
and 6. The product is characterized by the 
aluminum flakes being dispersed into their 
very small individual flake particles, this 
being particularly apparent in the optical 85 
photomicrograph of Figure 4 and by the 
adherence of the major portion of the 
aluminum particles to plastics particles. 
Also representative of adhering and 

. embedded aluminum particles. is particle 20 90 
in Figures 5 and 6. Note that Figure 5 is 
simply a picture at greater magnification of 
part of the largest particle in Figure 6. It is 
believed that some softening of the plastics 
particles occurs during polishing to cause 95 
adhesion with the aluminum -flakes. 

Figure 2 illustrates a coating. This 
coating was made by charging the 
metal-pigmented plastics powder product of 
this Example I into,. the, hopper of an 100 
electrostatic spray gun,' -for example, 
Ashdee Model No. HPI, Ashdee 
Corporation, Evahsvillc, Indiana and 

spraying onto a,-for- exampie r -,032Tinch thick 

cold rolled steel panel 23 at a distance of .105 
approximately 12 inches, under , a yoltage 
<ifop of 60 kilovolts, The steel panel was 
placed in a furnace and baked for 20 
minutes at 36.0°F. The^resultingcontinuous 
plastics fihti 24 had: aUhieknesfc of ^abOut 2 110 
mils. For purposes of comparison, Figure 3 
is the coating obtained using a particle 
product which has been simply dry mixed in 
2l blender. The greater amount of thin, 

. white-appearing, bordering 21 along the 115 
upper coating surface in Figure 2 as 

-compared with- thei< relatively -sparse 

.presejaceoof .^ hocdering:r22 in-iFigure 3. is 
indicative of the. greater p&puTatioe of » 

r *metal particles -*= oa : the. » ^rface^obtained '.xl 20 , 
using ixielal-pigmentejd "plastics . powder 
, coating, product according^ to JLh.e present 
invention. rTh& rcoatiftg ofrFigure^iis-veryr . • ;; 

;: b;riNianL liaCn-dt^p-eic-Ular, ii,e;;;;has an-.; 

; appearance 7 : approaching rrthat; of chrome 125- 

^plate^::ha&: -20^^60?- and 45^(halfrscale. ! .... 

:"re'axfing:glosses. greater than l€©%;-and : 85° 

"gloss greater than!';. 95%" and a v total 

^reflectance. gce_ate.r tTwSL,50% t \ J, - 



1,485,388 



10 



15 



20 



25 



30 



35 



40' 



45 



50 



55 



60 



EXAMPLE II 
150 Pounds of thermosetting epoxy resin 

s?. S ^lrv?.° W r d | r co ? tin g. c -g- Flintflex 
531—6001 of Example I and 2.06 pounds of 
aluminum Hake particles, e.g. "Alcoa" No. 
422 of Example I, were charged without 
blending to the brush polisher of Example I 
and polished for a period of 6 hours under 
the same polishing conditions. The 
resulting material was screened through a 
double screen having a first screen 
of Tyler 12-mesh size and a second 
screen of Tyler 74-mesh size for the 
purpose of removing oversized 
agglomerates and foreign materials such as 
brush bristles. Gloss and total reflectance 
ol coatings made as in Example I with the 
product of this Example were substantially 
identical to the properties obtained for the 
product of Example I. 

EXAMPLE III 
Procedure was identical to that of 
Example II, except that polishing was for a 
duration of only 15 minutes: -Coating • 
properties were as follows: an 85° gloss 

¥S aU fi} h £ n 80 ?°< a 45 ° 8 |oss g reate r than 
■"Vo (hall-scale reading), and a total 
reflectance greater than 50%. The coating 
of this example was more diffuse in 
appearance, i.e., had less specularity, than 
the coating produced with the product of 
Example II. 

EXAMPLE IV 
100 Grams of thermosetting epoxy resin 

<?, ^'^ stics P° wder '- e.g-v Flintflex 
531 — 6035, which is a white plastics 
material containing titanium dioxide and 
available from the DuPont Company of 
Wilmington, Delaware and 4.5 -grams of 
take-particled gold bronze powder feopper- 
zinc alloy), e.g., U.S. Bronze No 13 
Palegold which is available from United 
States Bronze Powders, Inc.," Flemington, 
New Jersey were charged without blending 
into a brush polisher. The properties of 
Flintflex 531—6035 are very similar to 
those for Flintflex 531—6001 described in 
Example I," except for some differences in 
pigmentation. The polisher.. :w.as. .a 
laboratory model having a cylinder inner 
diameter of 6 inches and a cylinder, length 6f 
9-1/2 inches, the length extending in the 
horizontal: - Rotational speed hjf-tlwljf usfc - 
polisher was 1 00 rpm. There were 2 brushes 
each of which extended the length of the 
drum and had a width, as measured in the 
direction of the circumference of the 
drum, equaling 1/2 inch. Brush -polishing- 
was carried out for 1 5 minutes. The coating 
when applied to a steel panel and cured as 
in .Example.. I resulted . in a copper-colored 
metallic finish with, individual, bright gold 
bronze flakes evident throughout the 



coating. Depending on the concentration 
surface area and color of the particular gold 
bronze chosen, this example may be varied 
o provide anywhere from a pale bronze to 
a rich deep bronze. 

EXAMPLE V 
The procedure was identical to that of 
Example IV, except that polishing was 
conducted for a duration of 6 Lurs 
Coating appearance was very similar to that 
of Example IV, except for slightly more 
intense copper color. 

EXAMPLE VI 
100 Grams of thermosetting epoxy resin 

S^fin^ 351 ^ P° wder ' e -g- Flintflex 
531—6035 and 3.63 grams of flake-particled 
zinc powder, e.g. Bright Zinc Flake which 
was obtained from Tainton Products 
Divis.on of Freeport Sulphur Company 
Baltimore, Maryland, were charged 
without blending into the brush polisher of 
Example IV. Brush polishing was carried 
■out for 15. -mmutes... The. coating/, applied - 
and cured as in Example I, was light gray in 
color with individual particles of zinc flake 
appearing uniformly distributed throughout 
the film. b 

EXAMPLE VII 
The procedure was identical to that of 
Example VI, except that polishing time was 
6 hours. Coating appearance was- also 
similar to that of Example VI, except that 
the color was a deeper shade of gray 
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EXAMPLE. VIII 

200 Grams of clear thermosetting acryfic 
resin based plastics powder and 2.7 grams 
k, - ™"; alurr i'n"nr powder, e.g., "Alcoa" 
• ? ! Tu- 2, u wer ^ charged - without blending 
into the brush polisher of Example IV 
Brush polishing was carried out for 15-1/2 
hours. The coating, applied arid cured as in 
Example I, had a very rough, frosted' 
metallic appearance. This is believed to be 
an example of what happens when the 
plastics particles are so completely covered 
^•J^ 6 ^ 1 P art 'des that coalescence is 
inhiDited.;sam.e.vKhat...^- _ j _. 

.... 1 . EXAMPLE^ JX 
The procedure was identical to that of 
•Example -YIH ,-«xeept-t4iat- b rush • rotational 
speed was adjusted f o 54 r.pm, and polishing . 
was carried. out for 13 hours, the coating 
applied and cured as in Example I. had' 
better flow properties, i.e., produced a 
smoother film cGat-ing arid was considerably 
brighter than that from Example' VIII;' 

•/:.'•' :.!'. EXAMPLE ;X 

200 Grams of thermoplastic cellulose ' 
acetate butyrate resin . based plastics 
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powder, e.g., "Tenite" ("Tenite" is a 
Registered Trade Mark) CAB 
7400W— OW030, which is a clear plastics 
material available from Eastman Chemical 

5 Products, Inc., Kingsport, Tennessee and 
2.7 grams of flake aluminum powder, e.g., 
Alcoa No. 422, were charged without 
blending into the brush polisher of Example 
IV. Brush polishing was carried out for 30 

10. minutes. The coating applied and cured as 
in Example I, had a very bright metallic 
appearance. 

EXAMPLE XI 
200 Grams of thermoplastic 

15 polyterephthalate resin based plastics 
powder, elg., 4t Tenite" PCDT 
7500W — SW0I0, which is a white 
pigmented plastics material from Eastman 
Chemical Products, Inc., Kingsport, 

20 Tennessee and 2.7 grams of flake aluminum 
powder, e.g., "Alcoa*' No. 322, were 
charged without blending into the brush 
polisher of Example IV. Brush polishing 
was performed for 30 minutes. The'coating, 

25 applied and cured as in Example I, had a 
texture metallic appearance. 

EXAMPLE XII 
100 Grams of thermosetting eposy resin 
based plastics powder, e.g., Flintflex 

30 531 — 6035 and 1.37 grams of nonleafing 
flake aluminum powder, e.g., "Alcoa" 
Nonleafing Tinting Plate No. 7370 which 
had been dried to remove all solvent in a 
vacuum oven, were charged without 

35 blending into the brush polisher of Example 
IV. Brush polishing was carried out for 15 
minutes. The coating, applied and cured as 
in Example I, had an appearance very 
similar to that of Example III. 

40 EXAMPLE XIII 

200 Grams of blue-color-pigmented, 
thermosetting epoxy resin based plastics 
powder, e.g. Quality Blue Flintflex 
521 — 6016 and 2.74 grams of nonleafing 

45 flake aluminum powder, e.g., "Alcoa" 
nonleafing Tinting Paste No. 7370, which 
has been vacuum dried to remove all 
solvent were polished for 15 minutes in a 
brush polisher as described in Example IV 

50 to make a polychromatic coating. 
Application to form a coating is as in 
Example I. 

EXAMPLE XIV 
100 Grams of thermosetting epoxy resin 
based plastics particles, e.g., Flintflex 
531 — 6035, 0.75 grams of aluminum flake 
particles, e.g., "Alcoa" No. 422 and enough 
organic solvent, e.g., hexane, to prepare a 
thin slurry were charged, after slurrying, 
into the brush polisher of Example IV. 
Organic solvent may also be added by using 



aluminum flake in the form of an aluminum 
flake-organic solvent paste, as well as 
separately in the manner of this Example. 
The slurry was brush polished for 6 hours at 65 
the same 100 rpm of Example IV, after 
which it was filtered to remove excess 
solvent and then air dried. Smaller 
quantities of organic solvent, insufficient to 
slurry the metal flake particles and plastics 70 
particles, such as the organic solvent that is 
present in commercial metal flake-organic 
solvent paste can be gotten rid of by 
volatilization during polishing and venting 
with a gas stream provided as a polishing 75 
atmosphere. A coating, applied as in 
Example I, had a more uniform, deep - 
aluminum color than dry brush polished 
powders of equal metal concentration 
brush polished likewise for six hours under 8Q 
otherwise the same conditions and was very 
similar in appearance to a dry brush 
polished aluminum pigmented plastic 
powder containing 2.0 grams of metal flake 
per 100 grams of plastic powder also brush 85 
polished for six hours under otherwise the 
same conditions. These results illustrate the 
more efficient action according to the 
process which may be used in preparing the 
product of the invention when organic 90 
solvents are added to the brush polisher, 
providing for improved de-agglomeration 
and attachment of the metal-flake particles 
to the plastics particles. The technique of 
this Example is, however, less economical 95 
than dry polishing, because the product 
must be later treated for removal of the 
solvent, for example by filtration and 
drying. 

WHAT WE CLAIM IS:— 100 

1. A powder product consisting 
essentially of plastics particles and mutually 
separated, metal flake particles attached to 
the surfaces of the plastics particles. 

2. A powder product as claimed in claim 105 
I , wherein the bodies of the plastic particles 

are free of metal particles. 

3. A powder product as claimed in claim 
I, wherein the bodies of the plastics 
particles contain metal particles. HO 

4. A powder product as claimed in any 
one of the preceding claims, wherein the 
plastics particles are color-pigmented. 

5. A modification of the powder product 

as claimed in any one of the preceding 115 
claims, further containing color-pigmented 
plastics particles whose surfaces are free of 
adhering metal flake particles. 

6. A powder product as claimed in any 
one of the preceding claims, wherein the 120 
metal flake particles are aluminum. 

7. A powder product as claimed in claim 
6, wherein the metal flake particles are 
leafing. 

8. A powder product as claimed in claim 125 
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6, wherein the metal flake particles are 
nonleafing. 

9. A powder product as claimed in any 
one of the preceding claims, wherein the 

5 metal flake particles are gold bronze or 
zinc. 

10. A powder product as claimed in any 
one of the preceding claims, wherein the 
plastics particles are thermosetting. 

10 1 1 . A powder product as claimed in claim 
10, wherein the plastics particles contain 
epoxy resin or acrylic resin as the essential 
resin component. 

12. A powder product as claimed in any 
15 one of the preceding claims 1 to 9, 

wherein the plastics particles are 
thermoplastic. 

13. A powder product as claimed in claim 
12, wherein the plastics particles contain 

20 cellulose acetate butyrate resin or 
polyterephthalate resin as the essential 
resin component. 

14. A powder product according to any 
one of the preceding claims, wherein when 

25 melted the plastics particles and metal flake 
particles yield in a continuous film 
an 85° gloss of at least 80%, a 
total reflectance of at least 50%, and a 45° 
gloss of at least 55% (half-scale reading). 

30 15. A powder product according to any 
one of the preceding claims, wherein when 
melted the plastics particles and 
metal flake particles yield in a 
continuous film 20°, 60°, and 45° 

35 (half-scale reading) glosses of at least 100% 
and a total reflectance of at least 50%. 



16. A powder product as claimed in claim 
14 or 15, wherein the metal flake particles 
are aluminum and the plastics particles are 
based on thermosetting epoxy resin, have a 40 
specific gravity of 1.15 to 1.98, a melting 
point of 185 to 205° F., a time to gel of 100 

to 120 seconds at 360° F and volatiles of less 
than one weight-",,. 

17. A powder product as claimed in 45 
any one of claims 14 to 16, wherein 

the metal flake particles are present 
at less than 30 weight-% as based on the 
total weight of metal flake particles and 
plastics particles. 50 

18. A powder product according to claim 
1, substantially as hereinbefore described 
with reference to the Examples. 

19. An article having on a surface thereof 

a coating having a bright metallic 55 
appearance, said coating being formed 
from a powder product as claimed in any of 
the preceding claims. 

20. An article according to claim 19, 
wherein said coating was formed by 60 
applying said powder product to said 
surface, then melting the plastics particles 

of said powder product to form a 
continuous film on said surface and 
solidifying the resulting film. 65 

LANGNER PARRY, 
Chartered Patent Agents, 
59—62 High Holborn, 
London WC1V 6EJ. 
Agents for the Applicants. 
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